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United States Provisional Patent Application For: 
METHODS, DEVICE AND SYSTEM FOR IN VIVO DIAGNOSIS 



FIELD OF THE INVENTION 

Thepresentumnfionrfates to in vivo diagnosis. More specifically, to i 

BACKGROUND OF THE INVENTION 

Pathologies of the QI fract (tfd. may consist to example of to pharyax, 
esophagus, smmach, dnndennm, smaU bowel, and colon), include, among others, 
esophageal carcinoma («. Barrel esophagns), peptic nicer diseases, colorectal 

Bady panose cancer may manifest itself throngh neoplasms released into to small 

aevetoplng countries. The nrajor type of gastric cancer is adenocarcinoma,^* can ne 

ae^nlcntenveandoc^mtodW 

^ are assodated with a worse prognosis than to mfesdnal type. Colon and rectal 



{he United States. 
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Delayed detection of GI tract cancers is a major iactor cutttibntmg to an overall 
deepanatoaucdlocaaoaofor^^^ 

early detection- Often, gastrointestinal neoplasms arise in prematignant lesioas which are 
^ypartiafiyaccessmleravisfc^ 

Anumg !^ modalities us^^ 
opdcaBy W technicpes saah as photcdyaaaric diagnosis <PPD), also known as 
taescenoe diagnosis, and vital staining techniques, soon as ctaornoendoscopy. These 
tedmiqoea are based oa specific accarmiation of administered agents, such as 
photosensitizers (in PH.) or pigments (in ctacanoendoscopy). Photos^mzers (PS) 

^wavelength. Whenligbtof the specific wavelength is delivered to the PS containing 

cnasfitaer^oypxefeentialdifihsic^ab^rpto 

These techniques, are ased in varioas rascal fields. FDD, for example, is an 
^Hshed diagaosfio tool in nrology ft* the visuatafion of bladder lesions. In 
g^troeoterology the technique is osed to distinguish between low grade aed high grade 
dysplasias and ptecar^Uaions ft* ' 
Ctomoendoscopy is a>so used mainly detection of Barrett's esopha^. In these cases 

fceSssuestafcedif&rerdbodylurt^ 

Badc^cexarrdnationsare typically e^ve and stressM for patients, leading 

toverylowpafiemcrnnpliance.^ 
oftoGItt^forexarr^rr^ofttosrna^ 
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endoscopic — tions provide only . partial answer to the needs of eady detection and 
they ere not pereeived as benefidalmvride scale screeuing for cancers. 

Themismmaneedforapatietofcendlydia^^ 
the diffieultto reach parts of body lumens, for eady signs of cancer. 

SUMMARY OF THE INVENTION 

According™ embodiments of the invention optically based techniques arensedto 
(he difierence between nonual and pathological (eg., malignant) cells in a body 
tanea Embodiments of the invention Mate to a typically non-invasive autonomous 
togestible device, which enables in site vhuahzafion and detection of, fcr example, 
neoplastic or malignant or damaged cells or tissue even in areas that are i 



tteot The system, according to one embodimrt includes a composition comprising a 
^sgemandapnarm^csUy accepteble carrier, Also toclnded m the system is an 

m ft„m me in vivo tissue. Acceding to an embodiment of me invention me in vivo 
device may include, mr example, a tomsmhte, typically a wireless transmitter, fer 
t^ttingdamtoamceivtogutotmatisl^ 

According to embodiments of me invention a marking agent may indude, fcr 

to endo luminal tissues. Accordtog to anomer embodiment a marking agent may include 
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targeting agents, such as antibodies. According to one embodiment the targeting agents are 
appended to a dye. 

A method for detection of dysplasias and/or neoplasms and/or malignancies in the 
GI tract, according to an embodiment of the invention, includes the step of adtninistering to 
a person a marking agent, typically by adnnnistering a composition comprising a marking 
. agent and a pharmaceutic^ acceptable carrier, and the step of mummatiug the GI tract 
walls and detecting remitted light Typically this is performed by inserting to a body rumen, 
e.g., the GI tract, typically by swallowing, a device ****** ^ ™ tract walls and 
for detecting remitted light According to one embodiment the device may be an in vivo 
irnaging capsule. According*, some embodiments of me invention a patient may be subject 
to preparation procedures and/or patient positioning procedures: 

BRIEF DESCRIPTION OF THE DRAWINGS 

• Figure lis a block diag^ 



Figure 2 shows a schematic illustration of an in vivo diagnosing device according 
to an embodiment'of the invention; 

Figures 3A and 3B are flowcharts depicting methods of detecting pathologies or 
conditions, according to different embodiments of the invention. 



P-4433-USP 

DETAILED DESCRIPTION OF THE INVENTION 

. For 



z*— — — — ta — toon ^ 



S amaddngageatl2,an 



unit 16. The mariang agent 12 is typi^ 
fees apharmacealicany acceptable carrier 124. 



ta vivo waging device 14 and a receiving unit 1 6. Tfce 



contained in a ^ introduced into a 

^•.i— .n-.—*- M -* ^^^^ 



mtt !6 fe fWber 311,1 aag °° SiS - 



• , ^ toM. woc^g capabilities. Accorimg to some 
RBceiving unit 16 nay h**^ ""^ process 
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transmitted to Iheiecdvingimit 

— 12 typically cental — or that ^ be 

optica »y visible and which and/or dtt— y adhe, to dysplasias in endo 

^ + ^lasias may be understood to include, inter alia, neoplasms, 
luminal tissues. The term dysplasias may oe uuu 

lesions and/or malignancies. 

5 , — - W )- — * * " " 

^ _ — «^ — — — - — - " 
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^^^^^^^^^^^ 

^es. — — eMn ' lte 

Tfce ^ta 122 .nay be in *e fcn* of a powdar, MM * 
luminal walls. 

te m cap^e wH^ ™y Mude aa m^tLon sowo. (not shown, fo r 

* iB ^-«B^-l«*^^-- fc "' ,,ta * ,,,04y,,,d 

TVpicany.aataprocessor.dat. 
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o^^^^con^ocs^po^e. ro alternate embodiments, foe 

^ .ception and storage components .nay be of anofoer — *— 

1. ft, orocessinE real image data and fluorescent data, may be, 
capabilities, for example for processing reai hu«s 

taludedtaflm receiving nntt or in foe workstation. 

r^cc is no W made to Pig 2, vrfncb scbematicaUy 

taention. * an excreplary embodiment, foe **» ? ° ^ m ^ 

•^ rt u-™«^--^-» a4 > fc ^* 0,to ' i,,,,, " ,,,d,,k- 

sensM . ^^dome^pro^eaageneraflyti^coverforfoeopticateleroen^ 

optical elements). An optical system 22, inctoding. for example, one or more optical 
^^^^^^^^^^^^ 
^ element, may aid in focusing reflected ligbt onto foe image sena* 24 and 

^ information to amoving device, andmayinclnde ofoer components, snob as. for 
^ncompreasionmod^efmeompresaingdafo. According to one embodiment foe 
ta^2oisanu»mlowpo W erradiofre^C^ 
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the device 20. For example, a master clock included in transmitter 26 msy control 
„ m flmcnra*of«hedevice. ^^^^^^ 

^ umiom baflefies, or cm* dechochemica, oefis having a high energy density, or 

tott e. o^~~*— <~'^^ rf ""'"'' ,,,, ' r 
hensed. For cample, me power sonrce may be an external power source transmitting 

a _w„. fm- in-vivo imaging may be need, having imaging 
Farther, other devices and systems for m-vivo tmagmB 

deuces andieoeptioo/displ^ 

• According to one embodiment fluorescent dyes are utilized to specifically stain 

^aoames.lore^ple.awbitel* soumefi* obtaining real images and a bine fight 

« prior te decline of sensifivfiy, an ima*ng devicn is ingested obtaining images of 
^.^^^^^^^^^ 
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^» or «>* — * * 
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— 

•« „ n r other fluorescent dye. Data obtained torn fluoresce* 
emission of a pbotosensiteer or other tmores 

^naybeindicafiyeofdyspla^ormangnandes. 

. t*.u„ ot tract wall obtained from a 

. Ase^fcg to another embodiment images of the GI tract wau 

R eai images of me stofned Of tract waU may ptov.de data regard** *e ammng- 
ma ^ t absent or inhomogeneons staining in the case of 



for 



methylene bxi^w, iz ,~— L 

Memods for detoebng, for exampie, maiigoant and/or damaged cnfls or hssne, 
^tomfferenteorbod^of^toveodonaredepictedinrrgs.BAandSB. 

According to one embodiment (Fig. 3A) -a fluorescent dye is administered to a 

— — «^ . 
A fluorescent dye may be a pb— er, for es^ as described above. 

^A^ to ^«^-^^^^ 
tor ^ampie, antibodies to anbgenic deUrminarfs assootated v^ cancer, sech as, CM9.9 



P-4433-USP 

1^ — ^ — — --"^ 
— * a C*. — — T - «T* 



ed pnoraaeicwiwio. 
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C^ens needing to erobodiroen* of the invenbon may a 

obtained following administration. 

O^addnt^beincb^mcon^b^ 

Appropriate addibves My be M * - — * to 

^ M — «ron — and/0, b— ia, — of *e 

targeted moiety. • 
jf oral aanrinisbanon is desired, roe roaring age* sbooid be proved ro 

^sirion « be fc— in an eyerie coabng roa, roaro.ro, » i-agri* in roe 
^^easesn.acdveeo^undro^^ 

ta geb nn eapsroea. *» «be propose of orol adroinisbarion, *e acrive coropoond, o, 
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3 and adjuvant materials be included 



as part of the composition. 
The step of 



a ^te agent to a pane* tony be preceded by 



votaM of ™to, Otnet preplan ^ toay iniinde having the patient fast pnar to 
^ono^o^sn^e^n^ " 

^^^^^-^^^•^ 
and full coverage of the lumen, 
fiie Example below. 

. a , o{her configurations for an imaging/display device and 
used, other diagnostic agents, and other conngurau 

system, if suitable. 

EXAMPIJE1 



1 Apatientafteral2.hourfastisgiven0.5Uter W ater, 

* ha lfanhou,later5-A^ 

of more than 99% purity (co.nmercially available, e.g. from Medac GmbH, 
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GI tract tissue from excess 5-AIA. 



5 ^of^Gt^a. — in^usua!— (^^^ 
loa ^ tofc RAPI D ™wo* S ta ti oa) aS weUa sfl ao I e^ima g e S o W a i n ea ^ 

for a period of at least 8 hours; 
. ^eoalive OT5 taultaneomfhi OT ^im^eftames. 

s needed. 
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Vdal sfcins that may be nsed according «o -bodbnents of me invention may 
teM e, mr ^ memylene «- «— *«* ^° *"* fa 1 *" 



contrast stain ana wmca «m ™— 

^ „ . absolve *ain w«b an affinity fcr ft-~ * nonteratinizrf sqnamoos 
p ^ g ^b»™» te ^— g^.f^owminn^tobom.m 

« seen in scions cell cmcers, dyspl* Barred epdhelinm, g^c metaplaa.a. 
ToM a. bine may also be ^d tin stanting of nncW, mer*y stanting baving 

increased mitotic activity. 

Accradijlg to one embodiment an in wo imaging device having a. least one 
. ffionocta omatic inendnadon sonrce (for example, a bine L BD, may be naed ftr bene, 
detection of me vital s*ins. Alternately, color niters may be nsed fcr viewing images 
obtamennmnmeGIn^mrenhar^gd^onofvitalstams. 

Ste ps of metbods according former emb^nmentsofmenwcndonamillnadated 

in the Examples below. 
EXAMPLE 2 

Prgcste I fof^rnmo-caPCTle endoscopy 

L l% sterile solution of methylene blue is sprayed onto the esophagi 



10% 



« acetylcysteine (mucolytic agent) is applied to the esophagus 
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3. 



5. 



A horizontal* positioned patient iinmediately ingests a Given- 

M2A™ capsule; 
4. Thepafientmaybeslowlyrotated; 

town loaded to the RAPID™ work station). For view of the entire GI 
ttnctnnageaatecollectedfcraperiodofatleastShours. 



iwA»1I feri&osittgBSdS endoscopy 

!. : . 0.5%to0. 8 %solnnonofn 1 d^<^iss P ra^onto«b B esophag 0 s 



A horizontally positioned patient immediately ingests a Given™ 
^EA^capsulewlnchinclndesatleastoneblueLBD; 
. taages of the GI tract are obtained in me usual manner (recorded and 
town loaded to me RAPID™ v,oto station). For view of the entire GI 
tact images are collected foraperiod of at leastShours. 

, that me pnsmomng and rotafing of the panent may enhance 

toning and coverage by ft. capsnle of the hunen being inspected. For example, 
lowing a capsule while being horizontally positioned ensures the capsulesaysin.be 
esophagus for a desired amount of time. 

FOT officiant view of areas such as me esophagus a specifically designed imagmg 



It will be a 
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CLAIMS 

1. A system substantially as described hereinabove. 

2. Atxin vivo device substantially as described heremabove. 

3. A method substantially as described hereinabove. 

4. AldtsubstantiaUyasdescnTjedheremabove. 



ADMINISTRATION OF FLUORESCENT DYE 
TO A PATIENT (3 10) 



ILLUMINATION WITH FIRST 

WAVELENGTH 

(311) , 



DETECTION OF REMITTED LIGHT IN 

SECOND WAVELENGTH 

(312) 



FIGURE 3 A 



V Draviffeff hv IISPTrt fr«m tho. OACM l«« 



ADMINISTRATION OF VITAL STAIN TO A 
PATIENT (320) 



1 



ILLUMINATION WITH WHITE LIGHT 




(321) 








OBTAINING IMAGES OF ENDO-LUMINAL 




TISSUE . . 




(322) 




FIGURE 3B 
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